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VERSION WITH MARKINGS TO SHOW CHANGES MADE 
SPECIFICATION: 
Specification at page 1, line 3: 

This application is a division of U.S. Patent Application No. 
09/177,038 filed October 22, 1998. 

C Specification at page 3, line 16: 

2 SUMMARY OF THE INVENTION 

Ti The present invention is made to solve the above conventional 

^ problems and its o bject is to provide a s em i c o nd uctor device capable of 

f" int e grat i ng a ferroelectric th i n film f ree from characteristic deterioration and 

its fabrication method. 

: s 

N- A semicon d u cto r device of the pres e nt invention c o mpr ises 

a circuit board, 

a ferroelectric capa c itor arranged on said circuit board, having 
a ferroelectri c thin Win and top an d bott o m e le ctr odes whi c h are formed so 
as t o ho kl-s aid f eri T .)e lect ^K^^m^i4ffiT 

an insulating film form ed o n s aid circuit board so as to cover 
said ferroelectri c c apa ci t or, 

a metallic wi ri ng film formed on said ins ul a ting f il m s o as t o 
con n ec t with either of said top and bottom electrodes, and 



MTS-7400US1 



- 10- 



a^^faee-pffiteet+v^^ so as to c o v er sa i -d ins u4at*Hg 

frl ffl and sa i d m e tal l ic w 4^g^h-i^A4ieFefi-i 

a syntheti c s tress workin g in a surface direct io n of the 
ferroelectric thin fi l m of said ferroel ectric c apa cito r i s an cxtensional stress. 

The semiconductor device according to c l aim 1 of the present 
invention, is such that 

said insulating film, metallic wiring film, and s u r fa ce protective 
film provide the surface directional extensional stress o f the ferroelectric thin 
film of said ferroelectric capacitor. 

The semiconductor devi ce a ccordin g to c laim 1 or 2 of the 

Sa id m et a ll i c w i rin g fi lm is constituted with t w o lay ers which 
are different kinds of metal. 

A semiconductor device fabrication method for fabricating the 
semiconductor device of the pre s ent invention comprises the step of: 

fo r m ing s a i d insulating film on said ferroelectric capacitor by 
the TEQS CVD method u tilizing TE OS activated by 03. 

A s emico n d u c tor d e vice fabrication method f o r fab ricating the 
semiconductor device of the p r esent i nvention is such that 

said metal l ic wiring film is constituted w i th two layers where a 
bottom layer there of is m ad e o f TiN, a n d 
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su ch st e p o f h ea t t r e at in g o f s ai d form ed T iN layer in a 
tempteture range of 200 to 650° C after fo r min g said TiN layer is included. 

A semiconductor device fabri c ation method - for fabri c at i ng the 
se mi co ndu c t o r d e vice of the present invent ion is such that 

said metallic wiring film is constituted with two layers where a 
top layer ther e of is made of A 1 , and 

such step of fo r mi n g s a i d Al l a y er t hrou gh t h e s pu t t erin g 
m e thod while heating s a id circuit board in a tempetur e range of 100 to 400 °C 
is included. 

A semiconductor device fabrication method f or fabric ating the 
s emico nductor device of the present invention is such that 

said surface protective film is made of SiN, and 

such step of forming said surface protective film by depositing 
SiN through the plasma excitation C V D method having an RF power of 300 
W or le s s is in c lu de d. 

T he abov e semieeMuc t or d e vi ce of t h e pres ent i nv e ntion can 
sh o w a s uperior performan ce t ha t t he ferroelectric pair thin film of th e 
f e rro elec tric capacitor is not d eter i o rat ed. 

Moreover, the semiconductor device fabrication method of the 
prese n t i nvention can realize a semico nd u ctor device having the above 
s uperior performance. 
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SUMMARY OF THE INVENTION 

The present invention is made to solve the above conventional 
problems and its object is to provide a semiconductor device capable of 
integrating a ferroelectric thin film free from characteristic deterioration and its 
fabrication method. 

A semiconductor device of the present invention comprises a 
circuit board, a ferroelectric capacitor arrange on the circuit board having a 
ferroelectric think film and top and bottom electrodes which are formed so as 
to hold said ferroelectric thin film, an insulating film formed on the circuit 
board so as to cover said ferroelectric capacitor, a metallic wiring film formed 
on the insulating film so as to connect with either of the top and bottom 
electrodes, and a surface protective film formed so as to cover the insulating 
film and the metallic wiring film, wherein a synthetic stress working in a 
surface direction of the ferroelectric thin film of said ferroelectric capacitor is 
an extensional stress. 

in another aspect of the present invention, the insulating film, 
metallic wiring film, and surface protective film provide the surface-directional 
extensional stress of the ferroelectric thin film of the ferroelectric capacitor. 

In a further aspect of the present invention, the metallic wiring 
film is constituted with two layers which are different kinds of metal. 

A semiconductor device fabrication method for fabricating the 
semiconductor device of the present invention comprises the step of: forming 
said insulating film on said ferroelectric capacitor by the TEOS-CVD method 
utilizing TEOS activated by CK . 

A semiconductor device fabrication method for fabricating the 
semiconductor device of a further aspect of the present invention is such that 
the metallic wiring film is constituted with two layers where a bottom layer 
thereof is made of TiN, and such step of heat-treating of said formed TiN layer 
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in a temperature range of 200 to 650°C alter forming said TiN layer is 
included. 

A semiconductor device fabrication method for fabricating the 
semiconductor device of another aspect of the present invention is such thai 
said metallic wiring Mm is constituted with two layers where a top layer 
thereof is made of A 1 , and such step of forming said A 1 layer through the 
sputtering method while heating said circuit board in a temperature range of 
100 to 400°C is included. 

A semiconductor device fabrication method for fabricating the 
semiconductor device of a still further aspect of the present invention is such 
that said surface protective film is made of SiN, and such step of forming said 
surface protective film by depositing SiN through the plasma-excitation CVD 
method having an RF power of 300 W or less is included. 

The above semiconductor device of the present invention can 
show a superior performance that the ferroelectric-pair thin film of the 
ferroelectric capacitor is not deteriorated. 

Moreover, the semiconductor device fabrication method of the 
present invention can realize a semiconductor device having the above 
superior performance. 

Specification at page 7, line 6: 

The semiconductor device of this embodiment is characterized in 
that the sum of stresses of thin films deposited on the ferroelectric capacitor is 
an extensional stress. In FIG. 1, arrows show stress directions of thin films. 
Because the sum of stresses of thin films formed on the ferroelectric capacitor 
has an extensional direction, an extensional stress or tensile is applied to the 
ferroelectric capacitor to prevent ferroelectric characteristics from 
deteriorating. 



Specification at page 7, line 15: 
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Moreover, the semiconductor device of this embodiment is 
characterized in that every thin film deposited on the ferroelectric capacitor 
applies an extension-directional stress to the ferroelectric capacitor. Because 
every thin film deposited on the ferroelectric capacitor has an extension- 
directional stress, an extensional or tensile (hereinafter "extensiona!") stress is 
applied to the ferroelectric capacitor to prevent ferroelectric characteristic from 
deteriorating. 

CLAIMS : 

Claims 1-4, 6, 7, 10, 13 and 15 have been canceled. 

5. (Amended) The [A semiconductor device fabrication] 
method for forming a [fabricating the] semiconductor device according to 
claim 16_[2; comprising the], in which said step fl) includes [of]: 

depositing [forming] said second insulating film [on said 
ferroelectric capacitor by the] using a TEOS-CVD method utilizing TEOS 
activated by Ch. 

8. (Amended) The [A semiconductor device fabrication] 
method for forming a [fabricating the] semiconductor device according to 
claim 16 [2], [wherein] in which said step f2) includes forming a metal 

[said metallic] wiring film by: a) depositing a [is constituted 
with two layers where a bottom layer thereof is made of] TiN[, and] layer, 
and b) depositing an upper layer 

[such step of heat-treating of said formed TiN layer in a 
temperature range of 200 to 650°C after forming said TiN layer is included]. 
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9. (Amended) The [A semiconductor device fabrication] 
method for forming a [fabricating the] semiconductor device according to 
claim [3] 8,[ wherein] in which said step of forming a metal wiring film 
further includes 

[said metallic wiring film is constituted with two layers where a 
bottom layer thereof is made of TiN, and 

such step of] heat-treating [of] said [formed] TiN layer in a 
temperature range of 200 to 650 °C after forming said TiN layer [is 
included] . 

1 1 . (Amended) The [A semiconductor device fabrication] 
method for forming a [fabricating the] semiconductor device according to 
claim 16_[2], [wherein] in which said step f2) includes forming a metal 

[said metallic] wiring film by: a) depositing a base layer, and 
b) depositing an [is constituted with two layers where a top layer thereof is 
made of Al, and 

such step of forming said] Al layer [through the sputtering 
method while heating said circuit board in a temperature range of 100 to 
400°C is included]. 

12. (Amended) The [A semiconductor device fabrication] 
method for forming a [fabricating the] semiconductor device according to 
claim 11. [3], wherein 

said [metallic wiring film is constituted with two layers where a 
top layer thereof is made of Al, and 
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such] step of depositing an [forming said] Al layer comprises 
[through the] sputtering [method] while heating said circuit board in a 
temperature range of 100 to 400°C [is included]. 

14. (Amended) The [A semiconductor device fabrication] 
method for forming a [fabricating the] semiconductor device according to 
claim .16_[2], wherein 

said [surface protective film is made of SiN, and 

such] step of forming said surface protective film comprises 
[by] depositing SiN through [the] a plasma-excitation CVD method having 
RF power of 300 W or less [is included] . 



Claims 16 and 17 have been added. 



